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DESCRIPTION 

TMMUNOCHROMATO GRAPHIC SPECIMEN. 
^CUBmhSOSE.^ ANAWING METHOD 

Technical Field 

The present: invention relates to an 

toaraphic specimen and a chromatograph analyzxng 
immunochronvatographic spe 

. liguid sample utilizing antigen-antihody reaction -a. more 

particularly, - — - — — - ~ ^ P " ° 
„ rMe , si .», a colored sample such as blood, 
without preprocessing 

BacK9 ::i:iL na ii y , ^ — - 

utilising antigen-antihody reacts is universally t**en as a 
utlllZ1 9 „ .„„, „, clinical examination of a 

method tor implementing chemical or 

l iq0 idsample. s uch as water analysis or urinalysis . cenerally. 

is referred to a method for separating and identifying 
„ in accordance with their components b y chromatography . 

. 4„^i,iri^s- a portion for 

• A n immunochromatographic specimen xncludes- P 

np . a portion for holding a marker reagent 
adding a liquid sample; a portx 

^ • filtration of the liquid sample as weix 
which can migrate by xnf xltratxon 

orrises a substance being bound specifically to 
as com prxses ^ iiguid sample; a portion 

flowing-down analyte xncxu 
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that performs binding reaction of the marker reagent and the 
analyte; and a portion for absorbing a flowing-down sample. 
When the liquid sample is added to the chromatographic specimen 
and it is left as it is, a coloring reaction accompanying 
coloration or decoloration occurs after a predetermined period 
of time has passed, whereby qualitative Judgment based on visual 
observation is made possible. 

ft „ immunochromatograph analyzing method is one which 
identifies and detects antigen or antibody utilizing the 
specificity of antigen-antibody reaction. The 
immunochromatographic specimen further includes a portion 
which has fixed antigen or antibody which causes antigen- 
antibody reaction to a complex of the analyte included in the 
liquid sample and the marker reagent, as compared with the 
above-described typical chromatographic specimen. «hen a 
liquid sample containing an analyte is added to an 
i^unochromatographic specimen, a marxer reagent is dissolved 
by the liquid sample and is developed in the infiltration 
direction, whereby a predetermined coloration is generated ,n 
a measurement region where antigen or antibody is f.xed. 

«= ~ it can be Judged whether or not the specified analyte 

Therefore, it can i~>^ J uw ^ 

is included in the liquid sample on the basis of the presence 
oI coloration in the measurement region, since the analyse 
res ult is determined by coloring reaction, it is recorded by 
the visual observation. In this way, determination of the 
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result of analysis in an immunochromatograph analyzing method 
iB extremely easy, and the method can be applied for analyses 

of various analytes . 

v, -i «=. i-h^ analysis by imrounochromatography is 
Generally, while the analysis, y 

qualitative, but quantitative analyzing methods nave been 
developed. In Japanese Published Patent Application Hex.8- 
2405 91, there is disclosed a method for quantizing a coloration 
degree by adding a sample to the im^unochromatographic specimen 
thereby to have reaction and thereafter measuring signals of 
absorption and reflection at the color-reacted portion on the 
specimen employing a detecting instrument. Further, in 
Japanese published Patent plication H.i..-33«». «-r. 
disclosed a method which, images a color-reacted 
^chromatographic specimen by an image sensor, and performs 
analytic processing of a gradated image of the specimen which 
nas been subjected to image-conversion, thereby to 
quantitatively measure the coloration degree. 

In a typical immunochromatographic specimen, there is no 
me ans for mechanically controlling infiltration rate of a 
liquid sample, since the infiltration rate cannot be 
controlled artificially in this way. the infiltration 
dominated by the permeability of the specimen, when analyzing 
a liquid sample including cell components such as blood, 
emp-yin, this specimen, the viscosity of the liquid sample and 
.he presence of cell exponents cause clogging in a reaction 
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layer c« tie r to prevent the infiltration of the liquid sample. 

This results in a tremendously longer measurement time, during 

which desiccation of the liquid sample occurs, thereby causing 

lacKing in reaction precision and in quantitative performance. 

Further, in an immunochromatograph analyzing method for 

measuring the coloration degree employing a visual observation 

or a detecting instrument, the reading of coloring reaction 

aused by antigen-antibody reaction is prevented by pigments 

included in a colored sample, for example, blood pigments (red, 

of blood components, thereby lowering the sensitivity at 

quantitative measurement or causing errors in measurement. 

In order to solve the above-described problems, when 

•» c^pcifically, such as whole blood, 
measuring a colored sample, specif a-carry . 

a preprocessing pf centrif ugation or the Xi«. has been 
oonventionally required for previously removing pigments 
included in the sample, that is. blood corpuscle components 
containing the blood pigments. However, this preprocessing 
m a*es the immunochromatograph analyzing method complicated, 
and further causes an increase in cost and reduction in the 
usability- 

Th e present invention is made in view of the above- 

has for its object to provide an 
described problems, and has for its 

immunochromatographic specimen and a chromatograph analyzing 
method which can prevent infiltration of the liquid sample into 
the specimen from being avoided, which can quantitatively read 



4% 



-5- 



. coloration degree as the result of antigen-antibody reaction 
without bain, affected by the bacKground coming fro. colored 
components included in the sample, specifically, the blood 
pigments, and which further require no preprocessing of 

hwp of the liquid sample to be added, 
centrifugation or the like of the 

specifically, such as blood. 

Disclosure of the invention 

^r.i-i^h the obiects, according to an 
In order to accomplish tne opj 

immunochromatocraphic specimen of Claim 1. in an 

Immunochromatographic specimen used at the qualitative or 

, 4. of an analyte included in a colored sample, 
quantitative analysis of an analyte 

. earner itself or a substance which is produced by the marker 
hae a waveiength region including an absorption wavelength 
„hich is different from the absorption wavelength of the sample 
which contains the analyte, or having the same absorption 
wavelength including an absorption coefficient sufficiently 

-^^ffirient of the sample- 
higher than the absorption coefficient o 

Further, according to the immunochromatographic specimen 
of Claim 2 , in an ^chromatographic specimen used at the 
qualitative or quantitative analysis of an analyte included in 
a colored sample, a marker after completion of reaction or a 
reactant by the marker, has a waveiength region including an 

• ^ Jiffprent from the absorption 
absorption wavelength which is different 

- • m^o Anaivtei or having the 
wavelength of the sample containing the analyte, 
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same absorption wavelength including an absorption coefficient 
sufficiently higher than the absorption coefficient of the 
sample. 

Further, according to the immunochromatographic specimen 
of Claim 3, in the immunochromatographic specimen defined in 
Claim 1 or 2, in the case where the sample is blood, the 
absorption wavelength specific to coloration generated on the 
specimen is 580nm or above. 

Further, according to the immunochromatographic specimen 
of Claim 4, the immunochromatographic specimen defined in any 
one of Claims 1 through 3 includes a region for holding a 
substance, which destroys cell components included in the 
sample * 

Further, according to the immunochromatographic specimen 
of Claim 5, in the inununochromatographic specimen defined in 
Claim 4, the substance which destroys cell components includes 
inorganic matter, surfactant, or saponins. 

Further, according to the immunochromatographic specimen 
of Claim 6, in the immunochromatographic specimen defined in 
Claim S, the inorganic matter contains chloride. 

Further, according to the immunochromatographic specimen 
of Claim 7, in the immunochromatographic specimen defined in 
Claim 5, the surfactant contains nonpolar surfactant. 

Further, according to the immunochromatographic specimen 
of Claim 8, in the immunochromatographic specimen defined in 



any one of Claims 1 through 7, a coloration degree is 
qualitatively or quantitatively analyzed with a 
spectrophotometer - 

Further, according to the immunochromatographic specimen 
of Claim 9, in the i.mnunochromatographic specimen defined in 
any one of Claims 1 through S. the marKer includes at least one 
which is selected from a metal sol, an oxidized metal particle, 
a non-metal sol, a dye sol, a colored particle, a pigment, or 
an enzyme* 

Further, according to the immunochromatographic specimen 
of Claim 10, in the immunochromatographic specimen defined in 
any one of Claims ! through 9, the analyte contains at least 
one of piasma protein, bacteria, and virus. 

Further, according to a cnromatograph analyzing method 
of Claim H, m a chromatograph analyzing method using the 
^chromatographic specimen, the colored sample containing 
t he analyte is added to the immunochromatographic specimen, a 
coloration degree on the specimen is measured at an absorption 
wavelength specific to the coloration, and a marKer itself or 
a substance which is produced by the marKer has a wavelength 
region including an absorption wavelength which is different 
flo , , h e absorption wavelength of the sample which contains the 
analyte,' or having the same absorption wavelength including an 
absorption coefficient sufficiently higher than the absorption 
coefficient of the sample. 
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rortteI , according to the chromatograph analyzing method 
of aai. 12. in a chromatograph analyzing method using the 
^^chromatographic specimen, the colored sample containing 
the analyte Is added to the i^unochrcoatographic specimen, = 
coloration degree on the specimen is measured at an absorption 
wavelength specific to the coloration, and a marker after 
completion of reaction or a reactant by the marker has a 
^length region Including an absorption wavelength vhich is 
different from the absorption wavelength of the sample 
containing the analyte. or having the same absorption 
wavelength including an absorption coefficient sufficiently 
higher than the absorption coefficient of the sample. 

further, according to a chromatograph analyzing method 
of Claim 13. in the chromatograph analyzing method defined in 
Claim XI or 12. in the case where the sample is blood, a signal 
from the marker in a coloration region is measured at a 
wavelength of any of 5 80nm or above, thereby qualitatively or 
quantitatively analyzing the analyte. 

Purther. according to the chromatograph analyzing method 
0 f claim 14. in the chromatograph analyzing method defined in 
any one of Claims 11 through 13, the immunochromatographic 

, -eludes a region where a substance which destroys cell 

specimen includes a regi 

components in the sample is held. 

P urther, according to the chromatograph analyzing method 
of Claim 15 , in the chromatograph analyzing method defined in 
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Claim 14, the substance which destroys cell components includes 
inorganic matter, surfactant, or saponins. 

Further, according to the chromatograph analyzing method 
f Claim 16, in the chromatograph analyzing method defined in 
Claim 15, the inorganic matter contains chloride. 

Further, according to the chromatograph analyzing method 
of Claim 17, in the chromatograph analyzing method defined in 
Claim 15, the surfactant contains nonpolar surfactant. 

Further, according to the chromatograph analyzing method 
of claim 18, in the chromatograph analyzing method defined in 
any one of Claims 11 through 17, a coloration degree is 
qualitatively or quantitatively analyzed with a 

spectrophotometer . 

rurther, according to the chronograph analyzing method 
of Claim ». in the chromatograph analyzing method defined in 
any one of Claims H through 18. the marker includes at least 
one which is selected from a metal sol, an oxidized metal 

• , .„1 a dve sol, a colored particle, a 
particle, a non-metal sol, a aye s , 

pigment, or an enzyme. 

further, according to the chromatograph analyzing method 
of claim 20, in the chromatograph analyzing method defined in 
any one of Claims H through 1.. the analyte contains at least 
one of plasma protein, bacteria, and virus. 

according to an immunochromatographic specimen of Claims 
! through 3. , and XO, in an immunochromatographic specimen used 
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at th e qualitative or quantitative analysis of an analyte 
included in a colored sample, a marker itself or a substance 
produced by the marker has a wavelength region including an 
absorption wavelength which is different from the absorption 
wavelength of the sample containing the analyte, or having the 
same absorption wavelength including an absorption coefficient 
which is sufficiently higher than the absorption coefficient 
of the sample. Therefore, in the analysis of the sample 
containing colored components, the qualitative or quantitative 
analysis of the coloration degree can be performed without being 
affected by the background coming from the colored components, 
thereby realizing a chromatograph analysis with hiqh 
sensitivity and high performance. 

According to the immunochromatographic specimen of 
Claims 4 through 7 , the immunochromatographic specimen defined 
in any one of Claims 1 through 3 comprises a region for holding 
a substance which destroys cell components included in the 
sample. Therefore, besides the above-described effects of 
Claims 1 through 3, the cell components are destroyed so as to 
smooth infiltration of the sample into Lhe specimen at the time 
of analysis of the sample containing the cell components, the 
measurement time is shortened, and the quantitative analysis 
can be performed more exactly. Further, the preprocessing of 
centrifugation or the like of the sample having the cell 
components such as blood becomes unnecessary, thereby realizing 
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the lowering of cost and the improvement in usability. 

According to the immunochromatographic specimen of Claim 
8, in the immunochromatographic specimen defined in any one of 
Claims 1 through 7, a coloration degree is qualitatively or 
quantitatively analyzed with a spectrophotometer. Therefore, 
besides the above-described effects of Claims 1 through 7, when 
a reflecting spectrophotometer is used, an opaque material can 
be used as a support which supports a reaction layer, and further 
the measurement can be performed without being cautious of the 
rear surface state of the reaction layer. Further, when a 
permeable spectrophotometer is used, the coloration degree of 
a deep portion in the reaction layer can be also measured, 
thereby performing qualitative or quantitative analysis with 
high sensitivity and high performance. 

According to a chromatograph analyzing method of Claims 
11 through 13, 19 and 20, in a chromatograph analyzing method 
using the immunochromatographic specimen, the colored sample 
containing' the analyte is added to the immunochromatographic 
specimen, a coloration degree on the specimen is measured at 
an absorption wavelength specific to the coloration, and a 
marker itself or a substance produced by the marker has a 
wavelength region including an absorption wavelength which is 
different from the absorption wavelength of the sample 
containing the analyte, or having the same absorption 
wavelength including an absorption coefficient which is 
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sufficiently higher than the absorption coefficient of the 
sample. Therefore, in the analysis of the sample containing 
colored components, the qualitative or quantitative analysis 
of the coloration degree can be performed without being affected 
by the background coming from the colored components, thereby 
realizing a chromatograph analysis with high sensitivity and 

high performance. 

According to the chromatograph analyzing method of claims 
14 through 17, the chromatograph analyzing method defined in 
any one of Claims 11 through 13 comprises a region for holding 
a substance which destroys cell components included in the 
sample. Therefore, besides the above-described effects of 
Claims 11 through 13, the cell components are destroyed so as 
to smooth infiltration of the sample into the specimen at the 
time of analysis of the sample containing the cell components, 
the measurement time is shortened, and the quantitative 
analysis can be performed more exactly. Further, the 
preprocessing of centrif ugation or the like of the sample having 
the cell components such as blood becomes unnecessary, thereby 
realizing the lowering of cost and the improvement in usability . 

According to the chromatograph analyzing method of Claim 
18, in the chromatograph analyzing method defined in any one 
of Claims 11 through 17, a coloration degree is qualitatively 
or quantitatively analyzed with a spectrophotometer - 
Therefore, besides the above-described effects of Claims 11 
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through 17, when a reflecting spectrophotometer is used, an 
opaque material can be used as a support which supports a 
reaction layer, and further the measurement can be performed 
without being cautious of the rear surface state of the reaction 
layer. Further, when a permeable spectrophotometer is used, 
the coloration degree of a deep portion in the reaction layer 
can be also measured. Therefore, qualitative or quantitative 
analysis can be performed with high sensitivity and high 
performance . 

Brief Description of the Drawings 

Figure 1 is a diagram illustrating an 
immunochromatographic specimen according to a first embodiment 
of the present invention. 

Figure 2 is a diagram illustrating the 
immunochromatographic specimen according to a second 
embodiment of the present invention. 

Figures 3 are diagrams illustrating quantitative 
performances according to an example of the present invention 
in the case (a) of measuring a coloration region at the 
wavelength of 520nm and in the case (b) of measuring the same 
at the wavelength of 610nm, respectively. 



Best Mode for Carrying out the Invention 
Embodiment 1 . 
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Hereinafter, an immunochromatographic specimen and a 
chromatograph analyzing method according to the first 
embodiment of the present invention will be described with 
reference to the drawings - 

Figure 1 is a diagram illustrating an 
immunochromatographic specimen 10 according to the first 
embodiment of the present invention. 

In figure l, the immunochromatographic specimen 10 
includes a reaction layer carrier support 1, a sample addition 
portion 2, a marker holding portion 3, a reaction layer 4, a 
specific protein fixing portion 5/ and an absorption portion 

6 . 

The reaction layer carrier support 1 is composed of 
liquid-impermeable plastic or the like and supports 
chromatographic materials. The sample addition portion 2 is 
composed of an absorbent material such as non-woven fabric, and 
adds or applies a liquid sample. The marker holding portion 
3 holds a marker reagent so as to dissolve into the non-woven 
fabric or the like. The reaction layer 4 is composed of 
nitrocellulose or the like. The specific protein fixing 
portion 5 fixes specific protein which performs binding- 
reaction specifically to an analyte such as antigen or antibody 
in accordance with the reaction mode, onto the region of the 
reaction layer 4. The absorption portion 6 finally absorbs the 
liquid sample. The sample addition portion 2, the marker 
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holding portion 3, -the reaction layer 4, the specific protein 
fixing portion 5, and the absorption portion 6 as described 
above are respectively formed above the reaction layer carrier 
support 1. It is necessary to select an appropriate marker 
reagent and an appropriate specific protein , in accordance with 
Lhe analyzed sample and the analyte- 

Further/ a substance produced by the marker is a substance 
which/ for example, is produced by the marker in the specific 
protein fixing portion 5, and can be luminous, A marker after 
completion of reaction is a marker after coloration , for example , 
by coloring reaction, A reactant by the marker is, for example, 
a substance obtained after being colored by adding a substrate 
to the specific protein fixing portion 5 where the marker is 
fixed or the like, in a case where the marker is an enzyme. A 
dye sol, a water-soluble pigment, a metal sol such as a gold 
colloid, a non-metal sol such as selenium and carbon, an 
oxidized metal part i cle such as ferrite, a colored particle such 
as latex, an enzyme or the like, or a complex of these substances 
and a substance which is bound specifically to the analyte is 
used as the marker reagent which is held by the marker holding 
portion 3 . 

Further, a structure of the immunochromatographic 
specimen 10 in figure 1 is an example. Any structure in which 
chromatography is performed may be taken, and the used members 
may be composed of arbitrary carrier and reagent. 
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A specimen comprising a chromatographic material 
composed of an arbitrary porous carrier, such as nitrocellulose 
and glassfiber filter, is used as the immunochromatographic 
specimen 10. 

Next, the immunochromatographic specimen 10 and a 
chromatograph analyzing method according to the first 
embodiment will be described. 

in figure 1, when the liquid sample is added to the sample 
addition portion 2, the liquid sample infiltrates into the 
sample addition portion 2 and reaches the marker holding portion 
3. Next, the marker reagent held in the region of the marker 
holding portion 3 is dissolved by infiltration of the liquid 
sample and infiltrates into the reaction layer 4 together with 
the liquid sample. There is provided the specific protein 
fixing portion 5 to which the specific protein is fixed on the 
region of the reaction layer 4 . when the liquid sample contains 
the analyte, the specific protein performs antigen-antibody 
reaction to the complex of the analyte and the marker reagent, 
and a kind of coloring reaction is observed at the region of 
the specific protein fixing portion 5. When the liquid sample 
does not contain the analyte, no antigen-antibody reaction 
occurs, and no coloring reaction is observed, either. Finally, 
the liquid sample is absorbed at the absorption portion 6, and 
thereby concluding the reaction. 

After concluding the above-described reaction, a signal 
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from the marker in the coloration region is measured by 
employing an arbitrary detecting instrument. When the sample 
is whole blood, the measurement is preferably performed, for 
example, at an arbitrary wavelength of 580nm or above . Thereby, 
the presence of coloration, and the coloration degree can be 
qualitatively or quantitatively analyzed. It can be detected 
whether or not the liquid sample contains the analyte by the 
above-described analysis, and, when the liquid sample contains 
the analyte, its quantity can be measured . Further, the "signal 
from the marker" described above concretely means a color of 
the marker which itself is an colored item, light emission by 
UV irradiation or voltage application, or coloration by 

coloring reaction. 

in the measurement of the signal from the marker in the 
coloration region, besides a case where an integral value of 
an absorbance or an absorbance distribution is measured by an 
arbitrary wavelength, the absorbance may be measured in the 
wavelength region having an arbitrary width. in this case, the 
absorbance can be integrated in the specified wavelength region 
and be subjected to quantitative analysis. 

As described above, according to the 
immunochromatographic specimen and the chromatograph 
analyzing method of the first embodiment, the signal from the 
marker in the coloration region on the immunochromatographic 
specimen 10 is measured, for example, at an arbitrary wavelength 



-18- 



of 580nm or above, whereby in the analysis of the sample 
containing colored components, more particularly, blood 
pigments in blood, measurement of the coloration degree is 
performed at the wavelength except 200-580nm, which is an 
absorption wavelength of blood. Therefore, the qualitative or 
quantitative measurement of the coloration degree can be 
performed without being affected by the background coming from 
colored components included in the liquid sample, particularly, 
blood pigments, thereby reducing the measurement error, and 
realizing the qualitative or quantitative analysis by the 
immunochromatography with higher sensitivity and higher 
performance. Further, a chromatograph qualitative analysis by 
visual observation of the colored sample can be realized in 
accordance with the used marker reagent. 

Further, in this first embodiment, sandwich reactions 
having the measurement mode of the binding reaction between the 
marker complex and the analyte and the binding reaction between 
this reactant and a fixed substance is described as an example. 
However, the measurement can be performed even as a competition 
reaction in which the analyte and the marker complex 
competitively reacts to the fixed substance. 

Further, in this first embodiment, in a case where the 
sample is whole blood, the signal from the marker is measured 
at an arbitrary wavelength of 580nm or above. However, the 
measurement may be preferably performed at an arbitrary 
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wavelength from 5 80nm to 7 00nm. 

Further, in the chromatography analyzing method of the 
first embodiment, for example, a reflecting spectrophotometer 
can be used as the detecting instrument for measuring the 
coloration degree of the immunochromatographic specimen 10. 
In addition to the similar effects as the first embodiment, an 
opaque material can be used as the reaction layer carrier 
support 1 which supports the reaction layer 4- Therefore, 
choices of materials are increased, and further the measurement 
can be performed without being cautious of the rear surface 
state of the reaction layer 4. 

Further, in the chromatograph analyzing method of the 
first embodiment, for example, a permeable spectrophotometer 
can be used as the detecting instrument for measuring the 
coloration degree of the immunochromatographic specimen 10. 
in addition to the similar effects as the first embodiment, the 
coloration degree of a deep portion in the reaction layer 4 can 
be also measured- Therefore, qualitative or quantitative 
analysis is possible with higher sensitivity and higher 
performance. Further, the marker reagent with low 
concentration can be used. 

In this first embodiment, blood is especially used as the 
sample containing the colored components. However, this is 
just an example. The sample containing colored components 
except blood can be analyzed. For example, urine, fecal occult 



blood, crushed liquid from foods or the like are also used. In 
this case, it is necessary to select the marker reagent and the 
specific protein in accordance with the analyzed sample and the 
analyte. That is, it is necessary that an absorption 
coefficient at the wavelength specific to the color reaction 
is sufficiently higher than the absorption coefficient of the 
sample at the same wavelength. Further/ in the measurement of 
coloration degree by the detecting instrument, the measurement 
may be performed at the wavelength specific to the coloring 
reaction. Further, the "specif ic wavelength" described above 
means an arbitrary wavelength or a broad wavelength region 
having an arbitrary width, except a maximum wavelength region 
ot the colored sample. Further, the "sufficiently higher" 
described above means that the signal from the marker by the 
color reaction is high to the extent that a reliable result of 
the qualitative or quantitative analysis is obtained. 
Embodiment 2 . 

Hereinafter, an immunochromatographic specimen and a 
chromatograph analyzing method according to a second embodiment 
of the present invention will be described with reference to 

the drawings. 

Figure 2 is a diagram illustrating an 
immunochromatographic specimen 10 according to the second 
embodiment. 

In figure 2, the immunochromatographic specimen 10 
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includes a reaction layer carrier support 1, a sample addition 
portion 2, a marker holding portion 3, a reaction layer 4, a 
specific protein fixing portion 5, an absorption portion 6, and 
a cell component destroying substance holding portion 7 . 

The reaction layer carrier support 1 is composed of 
liquid-impermeable plastic or the like and supports 
chromatographic materials- The sample addition portion 2 is 
composed of an absorbent material such as non-woven fabric, and 
adds or applies a liguid sample. The marker holding portion 
3 holds a marker reagent so as to dissolve into the non-woven 
fabric or the like. The reaction layer 4 is composed of 
nitrocellulose or the like. The specific protein fixing 
portion 5 fixes specific protein which performs binding- 
reaction specifically to an analyte such as antigen or antibody 
in accordance with the reaction mode, onto the region of the 
reaction layer 4 . The absorption portion 6 finally absorbs the 
liquid sample. The cell component destroying substance 
holding portion 7 holds a substance which destroys cell 
components. The sample addition portion 2, the marker holding 
portion 3, the reaction layer 4, the specific protein fixing 
portion 5., the absorption portion 6, and the cell component 
destroying substance holding portion 7 as described above are 
respectively provided above the reaction layer carrier support 
1. it is necessary to select the appropriate marker reagent, 
the appropriate specific protein, and the appropriate cell 
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component destroying substance in accordance with the analyzed 
sample and the analyte . 

Further, a substance produced by the marker is a substance 
which/ for example, is produced by the marker in the specific 
protein fixing portion 5, and can be luminous. A marker after 
completion of reaction is a marker after having being colored, 
for example, by coloring reaction. A reactant by the marker 
is a substance after having being colored by adding a substrate 
to the specific protein fixing portion 5 where the marker is 
fixed, for example, in a case where the marker is an enzyme . 
A dye sol, a water-soluble pigment, and a metal sol such as a 
gold colloid, a non-metal sol such as selenium and carbon, an 
oxidized metal particle such as f errite, a colored particle such 
as latex/ an enzyme or the like, or a complex of these substances 
and a substance which performs binding reaction specifically 
to the analyte, are used, as the marker reagent held by the 
marker holding portion 3 . 

Further, chloride such as sodium chloride or potassium 
chloride, nonpolar surfactant such as a triton system and a 
tween system, polar surfactant, or saponins are used, as the 
cell component destroying substance held by the cell component 
destroying substance holding portion 7 . 

Further, a structure of the immunochromatographic 
specimen 10 in. figure 2 is an example. Any structure in which 
chromatography is performed, including the cell component 



-23- 

destroying substance holding portion 7, may be taken, and the 
used members may be composed of an arbitrary carrier and 
reagent, 

A specimen comprising a chromatographic material 
composed of an arbitrary porous carrier, such as nitrocellulose 
and glassfiber filter, is used as the immunochromatographic 
specimen 10 . 

Next, the immunochromatographic specimen 10 and a 
chromatograph analyzing method according to the second 
embodiment will be described* 

in figure 2, when the liquid sample is added to the sample 
addition portion 2, the liquid sample infiltrates into the 
sample addition portion 2 and reaches the region of the cell 
component destroying substance holding portion 7 . The cell 
components in the liquid sample are destroyed by the function 
of the cell component destroying substance included in this 
region- The liquid sample in which these cell components are 
destroyed reaches the marker holding portion 3. Next, the 
marker reagent held in the region of the marker holding portion 
3 is dissolved by infiltration of the liquid sample and 
infiltrates into the reaction layer 4 together with the liquid 
sample. There is provided the specific protein fixing portion 
5 where the specific protein is fixed on the region of the 
reaction layer 4 . When the liquid sample contains the analyte, 
the specific protein performs antigen-antibody reaction to the 
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complex of the analyte and the marker reagent, and a kind of 
coloring reaction is observed at the region of the specific 
protein fixing portion 5, When the liquid sample does not 
contain the analyte, no antigen-antibody reaction occurs, and 
no coloring reaction is observed, either. Finally, the liquid 
sample is absorbed at the absorption portion, and thereby 
concluding the reaction. 

After concluding the above-described reaction, a signal 
from the marker in the coloration region is measured by 
employing an arbitrary detecting instrument. When the sample 
is whole blood, the measurement is preferably performed, for 
example, at an arbitrary wavelength of 580nm or above . Thereby , 
the presence of coloration, and the coloration degree can be 
qualitatively or quantitatively analyzed. It can be detected 
whether or not the liquid sample contains the analyte by the 
above-described analysis, and, when the liquid sample contains 
the analyte, its quantity can be measured. Further, the "signal 
from the marker" described above concretely means a color of 
the marker which itself is a colored item, light emission by 
UV irradiation or voltage application, or coloration by 
coloring reaction . 

In the measurement of the signal from the marker in the 
coloration region, besides a case where an integral value of 
an absorbance or an absorbance distribution is measured by an 
arbitrary wavelength, the absorbance may be measured in the 
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wavelength region having an arbitrary width. in this case, the 
absorbance can be integrated in the specified wavelength region 
and be subjected to quantitatively analysis. 

As described above, according to the 
inununochromatographic specimen and the chromatograph 
analyzing method of the second embodiment, the signal from the 
marker in the coloration region on the inununochromatographic 
specimen 10 is measured, for example, at an arbitrary wavelength 
of 580nm or above, thereby measuring the coloration degree at 
the wavelength except 200-580nm which is an absorption 
wavelength of blood, in analyzing colored components, 
particularly, the sample containing blood pigments in blood. 
Therefore, the qualitative or quantitative measurement of the 
coloration degree can be performed without being affected by 
the background coming from colored components included in the 
liquid sample, particularly, blood pigments, thereby reducing 
the measurement error, and realizing the qualitative or 
quantitative analysis by the immunochromatography with higher 
sensitivity and higher performance - 

Further, since there is provided a portion for holding 
the substance which destroys the cell components, the cell 
components are destroyed to smooth infiltration onto the 
reaction layer 4 at analyzing the liquid sample containing the 
cell components, thereby shortening the measurement Lime, and 
performing quantitative analysis more exactly. Further, no 
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preprocessing such as centrifugation for the sample having the 
cell components such as blood is necessitated/ thereby 
realizing the lowering of cost and the improvement in the 
usability . 

Further, a chromatograph qualitative analysis by visual 
observation of the colored sample can be realized in accordance 
with the used marker reagent. 

Further, in this second embodiment, sandwich reactions 
having the measurement mode of the binding reaction between the 
marker complex and the analyte and the binding reaction between 
this reactant and a fixed substance is described as an example. 
However, the measurement can be performed even by a competition 
reaction in which the analyte and the marker complex 
competitively reacts to the fixed substance. 

Further/ in this second embodiment, in a case where the 
sample is whole blood, the signal from the marker is measured 
at an arbitrary wavelength of 580nm or above. However, the 
measurement may be preferably performed at an arbitrary 
wavelength from 580nm to 700nm. 

Further, in the chromatograph analyzing method of the 
second embodiment, for example, a reflecting spectrophotometer 
can be used as the detecting instrument for measuring the 
coloration degree of the immunochromatographic specimen 10. 
In addition to the similar effects as the second embodiment, 
an opaque material can be used as the reaction layer carrier 



support 1 which supports the reaction layer 4.- Therefore, 
choices of materials are increased, and further the measurement 
can be performed without being cautious of the rear surface 
state of the reaction layer 4. 

Further / in the chromatograph analyzing method of the 
second embodiment, for example, a permeable spectrophotometer 
can be used as the detecting instrument for measuring the 
coloration degree of the immunochromatographic specimen 1 0 . 
In addition to the similar effects as the second embodiment, 
the coloration degree of a deep portion in the reaction layer 
4 can be also measured* Therefore, qualitative or quantitative 
analysis is possible with higher sensitivity and higher 
performance* Further, the marker reagent with low 
concentration can be used* 

In this second embodiment, blood is especially used as 
the sample containing the colored components and the cell 
components. However, this is just an example, and the sample 
containing - colored components except blood and the cell 
components can be analyzed. For example, body fluid, liquid 
containing bacteria, crushed liquid from foods or the like are 
also used. In this case, it is necessary to select the marker 
reagent and antibody in accordance with the analyzed sample and 
the analyte. That is / it is necessary that an absorption 
coefficient at the wavelength specific to the color reaction 
is sufficiently higher than the absorption coefficient of the 
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sample at the same wavelength. Further, in the measurement of 
coloration degree by the detecting instrument, the measurement 
may be performed at the wavelength specific to the color 
reaction. Further, the "specific wavelength" described above 
means an arbitrary wavelength or a broad wavelength region 
having an arbitrary width, except a maximum wavelength region 
of the colored sample* Further, the "sufficiently higher" 
described above means that the signal from the marker by the 
coloring reaction is high to the extent that a reliable result 
of the qualitative or quantitative analysis is obtained. 
Examples 

A method for implementing the present invention will be 
described more specifically talcing the following examples. 
Further, those examples described hereinafter will not limit 
the scope of the present invention thereto. 
(Quantitation of hCG in blood) 

An immunochromatographic specimen having an anti-hCG- 
/? antibody fixing line and a broad band of a complex of 
anti-hCG-a antibody and gold colloid in nitrocellulose 
membrane, is manufactured. This specimen is shown in figure 
2. In the figure, the specimen includes an antibody fixing 
portion 5, a marker holding portion 3 where the complex of 
anti-hCG-a antibody and gold colloid is contained, which is 
disposed before the antibody fixing portion 5, and a sample, 
addition portion 2. The manufacturing method of this specimen 
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is as follows. 
EXAMPLE 1 . 

Preparation of chromatographic specimen: 

An anti-hCG-/? antibody solution, the concentration of 
which is adjusted by dilution with phosphoric acid buffer 
solution, is prepared- This antibody solution is applied onto 
a nitrocellulose membrane employing a solution discharger. 
Thereby, antibody fixing line for detection is obtained on the 
nitrocellulose membrane. After being dehydrated, this 
nitrocellulose membrane is soaked in Tris-HCl buffer solution 

containing 1% skim milk, and is shaken gently for 30 minutes. 
After 30 minutes have passed, the membrane is moved to a Tris-HCl 
buffer solution bath and is shaken gently for 10 minutes and, 
thereafter, it is moved to another Tris-HCl buffer solution bath 
and is shaken gently for another 10 minutes, and thereafter, 
the nitrocellulose membrane is washed. After being washed 
twice, the membrane is taken out of the washing solution, and 
is dehydrated at room temperature. 

Gold colloid is prepared in such a way that 1% citric acid 
solution is added to 0.01% gold chloride acid solution at 100°C 
while circulating. After circulated for 30 minutes, the 
solution is cooled. Anti-hCG- cc antibody is added to the gold 
colloidal solution which is prepared in pH 9 by 0.2M potassium 
carbonate solution and then the gold colloidal solution is 
stirred for several minutes and, thereafter, 10% BSA (bovine 
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serum albumin) solution of pH 9 is added in such amounts that 
the final concentration thereof will be 1% and then the gold 
colloidal solution is stirred, whereby antibody gold colloidal 
complex (marker antibody) is prepared. Then, this marker 
antibody solution is subjected to centrif ugation for 50 minutes 
at 4°C by 20000G to isolate a marker antibody, and the marker 
antibody is suspended in washing buffer solution (1% BSA, 
phosphoric acid buffer solution), followed by centrif ugation / 
whereby the marker antibody is washed and isolated. This 
marker antibody is suspended in washing buffer solution and then 
filtrated with a 0.8//m filter and, thereafter the marker 
antibody is prepared to be 1/10 of the original gold colloidal 

solution and then stored at 4 W C. 

1 

The marker antibody solution is set in a solution 
discharger, and applied onto a part of the anti-hCG-/? antibody 
fixing dehydrated membrane, which part is away from the position 
where the antibody is fixed, and thereafter, the membrane is 
dehydrated. Thereby, the marker antibody holding portion is 
produced on the fixed membrane. 

The antibody fixing membrane including the marker 
antibody holding portion, which is prepared as mentioned above, 
is stuck onto the reaction layer carrier support, and non-woven 
fabric which is dehydrated after being impregnated with 
surfactant as hemolysis agent and glassfiber filter are added 
as a sample addition portion and an absorption portion, 
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respectively • Thereafter, the membrane is cut into strips ot 
0,5 cm width, whereby a specimen is fabricated. 
EXAMPLE 2 

Preparation of sample: 

Human blood to which heparin is added as anticoagulant 
is prepared so as to have a hematocrit value of 45%. By adding 
hCG solutions of known concentrations to this blood, hCG 
solutions of various known concentrations are prepared - 

EXAMPLE 3 . 

Examination of wavelength at which absorbance is to be 
measured: 

200/Zl or more blood containing hCG is added to the sample 
addition portion on specimens, and then it is developed in the 
direction of an absorption portion, thereby to perform an 
antigen-antibody reaction, and a coloring reaction in the 
antibody fixing portion. The state of coloration at 5 minutes 
having passed after adding the sample to the specimens is 
measured with a reflecting spectrophotometer (CS9300; Shimadzu 
Corporation-made), and then arithmetic processing of the 
coloration degree is performed* 

The blood (hematocrit value 45%) containing respectively 
0 U/1, 100 u/1, 1000 U/l, and 10000 u/1 of hCG, are added to 
specimens, and then developed. The states of coloration at the 
antibody fixing portion on the specimen to the blood of 
respective hCG concentrations , are measured with the reflecting 
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spectrophotometer . Absorbances at: 520nm and 610nm wavelengtns 
are measured, and are substituted for a previously-prepared 
calibration curb which shows the relationship between the 
concentration of hCG and the absorbance. The result is shown 
in figure 3. Primarily, when absorbance of blood containing 
1000 u/1 hCG is measured and substituted for the calibration 
curb, the hCG concentration ought to be 1000 u/1. In practice, 
however, there is a slight divergence, and by the degree of that 
divergence, accuracy of the measurement can be known. 

Figures 3 are diagrams showing quantitative performance 
in the case (a) of measuring absorbance in chromatographic 
quantitative measurement at the wavelength of 520nm and in the 
case (b) of measuring the same at the wavelength of 610nm. An 
axis of abscissas shows hCG concentration of the sample added 
to the specimens. An axis of ordinates shows a converted value 
of the antigen concentration, which value is obtained by 
substituting a signal from a marker in a coloration region on 
the specimen for the calibration curb. 

Hereinafter, the effects will be described of the case 
where the measurement is performed at 580nm or less wavelength 
and the case where the measurement is performed at 580nm or more 
wavelength, in the chromatographic quantitative measurement. 

In figure 3, converted results of the concentration of 
the analyte are shown on the basis of the measured values of 
coloration degree at 5 minutes having passed after a liquid 
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sample is added to the inununochromatographic specimen. As the 
marker reagent in both cases of (a) and (b) , the same antibody, 
gold colloid complex , is used. Initially, when the measurement 
is performed at 610nm (figure 3(b)), CV values (coefficients 
of variation) are within the range from 0% to 15%. On the other 
hand, when the measurement is performed at 520nm ( figure 3(a)), 
CV values vary from 35 to 45% by receiving affects of blood 
corpuscle pigments, and this large dispersion indicates that 
the quantitative performance is inferior. 

In this embodiment, the result has been described using 
the gold colloid as the marker* However, the gold colloid 
preferably has a particle diameter having an absorption at 580nm 
or more wavelength. In addition, if the marker except the gold 
colloid is colored particles or water-soluble pigments, the 
measurement is desirably performed at a maximum absorption 
wavelength of the colored pigments, for example, around 650am 
wavelength in the case of blue particles or blue pigments, or 
at an arbitrary 580nm or more wavelength in the case of carbon 
black* The measurement wavelength comes from the absorption 
wavelength of the colored reactant. 

Industrial Availability 

In the present invention, when chromatograph analysis is 
performed for qualitatively or quantitatively analyzing the 
liquid sample by utilizing antigen-antibody reaction, the 



34- 



marker itself or a substance produced by the marker is made to 
have the wavelength region including the absorption wavelength 
which is different from the absorption wavelength of the sample 
containing the analyte, or having the same absorption 
wavelength including the absorption coefficient which is 
sufficiently higher than the absorption coefficient of the 
sample, thereby performing an analysis without preprocessing 
the colored sample such as blood. 



